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(54) OPTICAL DISK DEVICE AND OPTICAL POWER CONTROL METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical disk 
device, in which the optimum power learning is 
accurately performable independently of the 
measurement accuracy of a 0 value and a T value. 
SOLUTION: This optical disk device has such a special 
feature that each circuit characteristic of a peak 
detecting circuit 2 and a bottom detecting circuit 3 is 
obtained by applying voltages to these detecting circuits 
from a D-A converter 8 in the manner of changing over 
a changeover switch 7 before the peak voltage and the 
bottom voltage are detected, and when the peak voltage 
and the bottom voltage are to be detected, the 
changeover switch 7 is changed over to measure the 
peak voltage and the bottom voltage, then the /? value 
is computed by correcting in accordance with the circuit 
characteristics. 
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Mis tr— ^ &tt3iHl?g t Mis# h A^ttsiHisS^MiB^ vf 

ItWjftjlfttf, HulSf-^mjBEiltulEtf hi>.«£E«:t*ffl 

•T 5 Wi t s, fiai Bi a 9 g *.-* W i >^fegi4?-^^&-c:^-J:-o 



jc-MJhd A.*iM8a»£>*ns t"— * ^taieiKt wis*; h a 

MIE$J "3 y^SrSaUgS.-ClHtfet — ^SJEirflft 

|E# hAWESrSMEU #fr1BlEllS«fttfc*<3v*-C*f:EL i-0 

[11*12] RFff©AC^If^A*Siv, tro 
tr — 9 ffiJE &tiit)-r 5 f— * 1$ UIIhIB t v 
«riERFfll*fclttlBAC*»«-S-39SA***b» 

llftfla R F ft * (O D C S: U -C D C MS. £ m^i 5 

MIEf-^mffiirWIStf HA^JEiliilfED C«JESriffl3£ 
-T'STt^roAD^Sgi:. 

A^^t, 

WIS f- 9 tfeWlHlK £ HfffE^ h Al^tiJIalSS SrtfrfS a 
^jfcfcliMIED A^&SSO-^i £ 
^l^JtJ^^^'T-y^t. 

MIERFm^*fettMIEDA^glS§Wtil^O-^SrjS^ 
MIED CgC&IelSSKA^-e^ 5 IS 2SJ 5 s> 

MfEf-^fiffi, MIE* h ^mm. Mis 
Dc®ES:^ffi-rsm»r, mis^i«j«3#x:^-r vf-t 40 

MIES! 2 9 Sx* -f jy f="Sr§3 9 #x. 5 r t \z t. o "CM 
|SDA^Si^e.ffirlSt*— *l&ttilH]g&. MIS* hAfcSffi 

MIEfc'-^ttJE, MIE*hA®j£, MIEDCttffi-Sr&iii 

i-5t#tcfi. wis® lmv&z.xj ??-bffimm2® 

ymz.X'f v<?&WOWx.Xffifc\?—*W,K., MIEtfh 
A®JE, mf!EDCffiJ£&ifl'J;£U BulSleI8S!J#tt^S-^v> 
T«iE L-C 7 m*8i&1- Z> - £ <t -ITZK?* * 9 

mm. so 



[ft*3S3] RFm^AC^ft^A^i^tt, 
MI£RF«^l;iMIEACj&#{f-§-#A;>j£*K *<0-fth 

miiEf-^mffitMis^ h-t.mffi?rffiij^-rsfc«)<oAD 
irisf— ^^ttiiiiKtwris/S hA^ausBgroiaK^fttSr 

Agftfe§§t. 

hmIE R F ft #* biIIS A C ^{f-i-O-^ SrS^-T 5 

wis tr - 9 m mteiss t wisjk h a^wieiss^ huis» 3 

t)#x.^.^ s'f=-om*«*fc«*trlSDA3EtftS<0-^lc 

BulS^4^0'3#x^.'r yf4r§)!)fi5I t 
«fc o T WIED AgE«IS*>P> MIS f- ^ ^HJ(e]^ t buIE^ 

3MSrffiiJ^-t-5i:#l-»ix HiIIEm 3 §5 •? y^i: 
ffilS»4§]'9#x.^-r -y^-*r§]<?#x.-C > HiIIEACfi£5> 

U-ClWSStr— ^tSffitBtflEsl? hASJESriBI^U, MIS HI 

v«Sr««i-Sfc*fcr*» MIERFiS-^^filrlEt*-^^ 

tfiiE# h^miisraii^u, Buismss^ttt-s-^v^Ttt 

Mo 

MIS f— ^ SJE iWE* h A«JE<Sr^|±J-r S t # Ktt, 
MISf-^SBEi:HfIIE^ hA^JISrSl^b, MISIhIK^ 

MIEf— 9MS., MIE^hAmBE, MIED CHEESr^ttl 
■r5i:#i-l*> MIEf-jJ'ttJE, MIStfhASffi, MIS 
DCmJESra'J^b, MfE^EI^S^t^^cS-^V^T«EL.Tv 

3ffi*ra'J^i-5i:#lcU4, RFfi#OACj£;5Mf-5§-£riiff 
IE f ^WlilK t MIS* h A^taiaii^tc A^3 bTMIE 
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7 fitter RUti"* BulSRFlf-^^mliat: 0 -^^ 

[JBW©»lBftlMl] 
[0 00 1] 

[^p^^jg-r^sw^^i *5sw«. Mm&x-emt y jo 

[0 0 0 21 

CCD-R^CD-RW, DVD-R, DVD-RW, 
DVD-RAM*^ ?4XfVjJLfeZtl1t'*V** 
Jj^lz-v'ayW (Power Calibration Area^ J£ATP 

©YHa3£©iaK«*H. Bi6lia*o*f>f^^8 

[0 0 0 3] t ^ 5T% ^O^S^fcafr^SfS'^ftsflffl 
(Optimum Power Control) CD-R^D 
VD - J: 5 ftfe^^f ^ ^ ^ II Eft*** 5 * 

V V Sr*i-pffi35 s *a^*S«t 5ftfi£&SiSftiE 

[0 0 0 4] ^<oa*^RF«#oettSr»i3e-r5*«fe 

fi N HI 3K^r«fc JKRFftttra^tl-CAC 
Jy^y^Uff* (RF«*©AC*»fl*) SrtT 
-**WIB»2K:Aau tr-^«UIB»2 3ft>fellJ*S 
^^b 0 -^mffi5rAD^§§5T^mUfcl: 0 -^fii: (A 
1) |H|C<RFflHJr«rAC*sr7 F y>'^Ufc«*«r 
#h J,&Mle]&3tcA*JU #bA*BIB»3*»fettl* 
Stb»# hA«ffifrAD*Dl»5'C«KlLfc* hA« 40 

(A2) ^a^ur, z.<D2m\c&^xfr<n mi) 

[0 0 0 5] 

[«U . 

^ (A1+A2)/(A1-A2) 

[0 00 6]^ot, CD-R^DVD-RfCftV^t* 

^ffi«*cSH!lL. (SI 0 1) . E^!7<rXft$« 
*«sbC«k*:fT5 (S I 0 2) o KftfrMttLft: 50 



Srfrv^ (S l 0 3) , SSftflilirftofci: 
*e>VM'<Vt:1kmtZlBm'1Vb LT^S-TS (Sit) 
4) , i:V^9^raiT*tT^^5o 

[0 0 0 7] £*Lfc»LT\ CD-RW^D VD-RW 

KiE»/<!7Wbe#-*"«RF«*oT^vy h y <om\t 
-t-atiiJitt, **i*/E*/«!7 (=-y ffi) 

[0 0 0 8] &m&*mj£'tZ>Jj&k Lt, H 1 5 (C* 
ti 5 tRF«*«:AC# y^J V^Lfcflt (ACJ& 
$Mf) Srtf— *tfeWEll&2fc:A;tjU fc*-*1$ajte]&&2 
^^m^^tb^)tf-^mm^AD^^5T^^Ufcl: 0 
— (A i V_K. |^X_<-R.ELm-#-<aA C J**M* *.«: * 

h^«fl£S:AD^ift«5-e3e»L^#b^ffi (A 
2) RFft»fc^*tt»DC*»«:«HJi-6fcft© 
DCtftHi-IsISS4^e>m>3*ixSDC«ffiS:ADasift»5 
t^SLfcffl (DC) SrSlJtU *J^S5*^ (B«Uft 
V*) fctot««*mS: (*2) i:iot«*l, 

[0 00 9] 

[^2] 

m = ( A 1 - A 2 ) / (A1+DC) 

[0 0 10] <*e>KiE»'*!7«rPw£ Lt, («3) 

[0011] 
[£fc3] 

r = ^m/idP w x (Pw/m) 
[0012]^ot, CD-RW^DVD-RWm 

— hir^-r«t ste^^te***^/^** y ^ 

>a^««i^»b (Sill) , E«k/^I7«r*fl2 
S*tt*felE»*rfT5 (S l l 2) o #cK. IE^4rBB*& 
Lfc»BrfcR9„ RFfg^Offl^Rtfmffi, yfiicDm© 
Srm^fttf&fM^W^Srfrv* (s l l 3) , tl&v 
tt i: ft o *: £ # OfB»>* !7 & ft jg ft tB»'* 7.ttt ^ 
■T5 (SI 14) , i:V>5*d"CSia^l> r ftllWlS:fi 1 o'C 

[0 0 13] 

»«Kj3V^-cr*, «-tffe9!Lfc/3ffi, vttKBBU"C**ft 
OiMftftftfflfcfcJ^Sfr*. L*»U 013, HI 5 

^J^WB^tyh, SfcAD^^-y 

yfficoaJ^d s jE?i"Cftv^'&fcfir. !9> r©i54i^ 

tt, jE»Jc»#a«>ftv^tv^5H)HA s *>ofcp 
[0 0 14] ^CLT% «*ORHSr«f*-*-Sfcftfc*» 



(4) 



2003-151160 



[0 0 15] &1Z*&m\i. 3E*K*a/<I7Sr**-et 

BW£-t-*„ 

[0 0 16] 

x: 5 £ £ <fc o T D A % e> f- * ta ta & £ * b J* 

f-^maEi:^ bAm£E^^w-r-s,k#tc»±, wow*. 

[0017] #3S « (Dt/t^^r * V Siero*^ ^ 
SrBllPU-C-t*LW©IiIK«M*Sr*». t-i?tEt* 

[0 0 18] 

mm<Dmm<ommt) nut* i tarns tnz&mrt* r 
Fm^roACfie^m^-^A^^ti^ *<ox—irW£t:m 

^-rsf-^^ffiUlKi:, RFff-^lCAC A 
tT— i> mii £ # b * so ^"T 5 It «> O A D 

ttllDA^Mw-*iHR«ii:itt*t5§I9fx. 

mnm!$m&* \f—fW£t#hJ» 

«JESr«iai-5*rH:, §J 0 @x.*-< y^Sr§J 9#x.S r. 

£io-cDAge«isiA''fct— ?&mmtebtf vj»&mm 

mffi£*h^EI£&&liH"5£tl-MU 8J0 
[0 0 1 9] it#*2{£l2<££;ftfc3891ttU RFfit© 



OD CfiK^^S'J^ Lt D cmffiSrW^-rS D Ctktii®9& 
£. If— *«££# hA®J££DCmj£&8i]^-r5fc«> 

T-#5DA^&3§£, fcf-*&UJ[EJ8&£# b^&tiJlHl8& 
#5^lH!)fx.^'l'5'f-i:> RF fcliDA^ 

EE, iHb^lE DCmffiS:^ttli-SMt-, SfSlSO^ 
X^-f s/^£^2^]>?#x.^-Y -7f^9I*)fi5-tt; 

88, DCESfctJIS&KSJE SrPq*D VXZix^hvtm&ftVk 

£#K«U Il§)*)a ! iMyf i i:l2§]9fx.My 

$r4#@c£-r5^W^^3SMT-fcS^e>, te£itm<V?fc 

ott > @ISi»tt**K:»3eft**:*|jEU-Cy|l[«r*3* 

[0 0 2 0] lt**3JcfB«6^^fc^B^tt> RFII^-W 

— ^^WHIK£. RFffi#JcACj*^«-§-*SA^J*ix, 
^:0^hA^:SESrm^-r'5#h^^WlaISS£, f—^S 
B=£/^ hAmHSrS'J^-t-5fc«)OAD^S£> bT— ^ 

^Jett{cSESr*n*.5r £^-C#SDA^^§§£, R 
F ft -SI-* fcti => >"? A CfiK^f #0— *-§r)l^-t- 

SS£^f^«ltllli]I^Sr^3«J'5#x^W s'^offi^ffl.ij* 
fcl*D A^«HgO-^^S^e<J^!gE-C# 4 Q] 13 * 

40 0^4rS l J^-t-S£^J-f*. S3^]*)#x.^'l' ^^£^4 
«l£t}|H]K £ * h A^tatelKlcA^I LT f — * mflE £ b 

ia^£# hA^tbieiKicA^jL--cf — ^miE£^ 

50 SS, DC^ffllBlBSJ-^^y^^fcoTt^ (ElSS1#14Sr 



7 

[0 0 2 l] W**4KIB«Sixfc3BWtt, 
HEM*:* hA*aiaiSlJ:«ffi*:ffllPbT*n-eixoia 

<5v^rM5ELT flit wt*»«i:t-S3tr^ 

_[-0-0-2-2-]-IS jMLS-IOE* £ *vfc» PJ tt, tf- * .« 
Ji^* h *fiE,„P C.tE.«;«ia.tJ ilL,. DA«ftS 

IE, ^h^ffiffi, DClJE^HitS^tluli, fcT— * 
SEE, ^bAlE, DCttflESrSySU HS§4#t£t-£<5 
vmtMjE It 7 m*mn-r S r SrHrtiti*^ * 

i^<7^Wfc 0 tt, EMm*Sl£H£fMt*tt2E 

[0 0 2'3] W**6«2l|B«Six&»MW:. 

Fft x—fmmsMk # b A*ffliaiSfcAA it k° 
if— ^tatHiiM^a? h ^«ittiiEiBS. nc&mimmc 

/^y^fcott, EM4^*»£WJfe*&*«r*fjE 

So 

[0024] mm<Dmm i ) *#wo3ttta>«tt i <d 

[0 0 2 5] @llC*5V>t, 1 n\B\m(D^"7±iy h&Bfc 
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jer6fc»*>ADSE»». 7H^~*tftffillM2;fttf# 
h-MfcWEM3i:* RF{BJ*fcttDAaE»»8(B!l<0— ^ 

So **iS^^1^3t7 f ^^^^^> ■fl%l*U*V^ 
[0 0 2 6] ?4 ^^^feSK^tUStt^iRFfS-?-^, = 

^ K2t^A^^n. t p -^^ttsinisS2^bm^^ttst o — 

^WffiSrJBJS-t-SfcfefcADaElftSS^A^^ixSo 1*1 

«ffiSr»J3ti-5fc«>lCAD«Jfc«5lcA*$ixS 0 
[-0.0 2 7 ] r.6D=i >-^JLl. t tTj=:-iM*JH.ia» 2 , # 

DA*^8d>60U*Srtf-^*UJia»2 fc# FA* 

v>So 

M [0 0 2 8] flltOHJgO^JKi: UTf*. S-ftT— ^* 

yf"tDA«!)»8*lli:9I5»?t, DAfcti^Sffi<t LT 

EM 3 OEIIMW*«:3ltftTa3< &■£**>«. 
[0 0 2 9] c o@jfc4#f48J5ettifca> J: 5 **jm-cfr 

i icfctt S3tr ^ * ^i&soiawimiMttKitti? 

SB8«HT»*)S. ■ 2 5 te* 0 

W #x.*-f y^7SrDA^»S8(B^§3!9#^S (S 

1) o DA^S8^DAf tfCDAlSrW^Lfci 
#Otf , -^^ttSll38S2^ib(7>ffi^miE (Peakttdal) , 
h A<^tiitH]SS3^^cDai^J®JE (Bottomftdal) SrAD^ 
lft»5-ej||^b (S2) , JJctd, DAflSirbT. DA 2 
^ttJ^bfct#Ot°-^^UJlH]K2^fc(^W^mj[E (Pe 
ak#da2) , # bJ*&m&\&3i>*t><Dmjin,EE (Bottomed 

a2) srAD3E»»5-ea«"rs (S3) o 

S2, y^s 3{cfcJtSffly^)IS*^b> Iil3tc*-r 
j:5t-tf-^^ffi[E]K#i* (^4) , ^h^^tBlHlK^ 
40 ft (^C5) <Sr*46S (S4) 0 

[0 0 3 0] 

[«C4] 

Peak_out= a *0A_in+ b 

[0 0 3 1 ] 
[«C5] 

Bottom_out= c xDA_in+ d 

[0 0 3 2] Kl/^, RFff-Jf-Srzi^-T^iM iritot 
A C ^7 y ^ y > LT bT— ^ ttUSHft 2 ^ h A^ttJlHl 

50 tt*Xfc*|jEL-C/3«[*r«*-fa. H4f4**Wo*lfc 
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-HT-fc^o flffioayje E14fc*i-J: 5fc. 

^«ORF«-§-fc»0«5L6 (Sll) o RFll^CA 
Cfiy^V :x^£fTofc{f^£fc 0 -^&ft@B2fcA*7 

«»S5t«jftufcf-^« (ad srw^-ra (si 

2) o H«fc. RF«*KlAC*y^y^^*rtfoft:« 
0= <<A1-b) /a+ <A2-d) / 

[0034] sA±m>w ufc ± 5 fc> mm<Dftm i 

>f^^gii:*OfI^^S | l«*S^ CD-R^DV 

[0035] (mm<oxm 2 ) ^m<omm<omm 2 <s> 
mom&mf&m-v&Zo msfcas^T, i«:ac*^ 

*i-Sfc»OADaC»«. 7alt t^-^^l±JlElK2fi: 
TJ^ h^^tBlHlSS3 £ RF«*fcttDA3ESl»8«!l(Z> — 

fiMyf) -CfcSo 7bfi, D C^fcbIUS& 4 <b R F 
ffiij* fc tt D AX&« 8 flj (O— * 4: 9 # x. a IS «9 # x. 

ttDA3E«n»-efcSo *^So?£fi2<Dftx-f 

^ftag^y$ij^5rff5^^^§3 , 9#x^-f 7 a, 7 

[0 0 3 6] 0 5lOTti 5fc, R Fff -^-li. =1 
U-l £3)9#X-*-f ;yf7a Sr^UT tT— ^ tftttllHlB 2 

JE£»JS^Sfc»fcAD£*S§5fcA*£jh,5o RI C- 

^Lt# hAfctHEJI&3fcA;*;SiV ^hA^ffilHlSS3 
^bfflAStt** h A«JESrW*i- Sfc»KADSE«» 
5fcA;fi£ft5 0 

[0 0 3 7] £<bfc, RFft*<ODC«»Srffl«i-S*: 
#fcRF{f #-fittSJ0#x.*>f bSr^UTDC«ltU 

«ffi*:lHI3e-fSfc»»wAD**»5fcA**ixa. 
[0 0 3 8] y1K0H£0>¥JI(fcLTtt, Sff-^K 

Dft^^fyf 7a„ 7 b SrDA**»8ffl»c:§J9# 

*miaK2 t*bAtjkttiEi»3 % Dc^miHiB4<7)[HiB 



^&#b*&ffll3»3fcAAU #h^*aiai63*»6 
ttJASttS* hA«BESrAD**«-X?*lftUfc# h-Mfc 

(A2) Sr»J3fei-S (SI 3) o EB^ttS'J^fc^^T 
#£>fc£fcfta, b, c, dRXtmi£l,1tA 1 , A2fc<fc 
19. (#6) Offi4r/3ffit-ra (SI 4) . 

[0 0 3 3] 

[ft6] 

c) / ((A1-b) /a- <A2-d) /c) 

[0 0 3 9] roEIMWtaiJSttR^J: 5 tt*IB"eiT 

5 fc, 9 s>^7 a , 7b£DA 

*»»8«fc«0«*.6 (S2 1) e DA^S8iSD 
Afili: LtDA 1 SrW*bfci:#otr— ^tftWIiIB2^ 
£><£>fcB;*J«ffi (Peakftdal) , # h i^£ii[H]&§ 3 ri> b <Dlti 
20 *J«JE (BottomBdal) , D C&ttilHl&S 4 j&vfc ©UB^BE 
(DCtfdal) 8rAD«}jlg5tItt5 (S22) e S 

B2^&OBiA«E (Peak#da2) x /^hAiW3^ 
ibOW^^ffi (Bottom#da2) , D Cattle] IS 4 a>btf> UJ 
^/Sffi (DC#da2) SrAD2E&»5-CiB!j^-r5 (S2 

3) o :©^7y7 P S2 2, ^y^S 2 3fc*3tt58S 

@7fc^-r^ pfc^-^^miHiB^tt («c 

4) . 7^hA^ttilH]SS1#tt (ft 5) , DC^M^ 
(*7) (S 2 4) o 

30 [0 040] 
[ft 7] 

DC_out = e x DA_in + f 

[0 04 1]«V^ RFm#SriE»DC*llllElB4fc 
A*U RFif-i-SrAC^ty^y >-^b-Cb°-^^miHl 
SS2 b^^WIe]B3 £fcA;ftU SI5gUfc*S*Sr#J 

5 0 H7tt**W^llllS^*2fcfe«ta*7 ff -f ^^SS 
Si(DlHlSS^S I J^fc*5^ ; 5Mff>0. H8tt*38Mo3llfi 

O^l 2 ll^lt >{ ^ ^ ^ICI V tt»S 7 D - t t 

40 — b-efc5o v fi£oai5fe<E>3MHra\ U8fc*-r£5fc> 
«U»*JMB**i m W9«*.^^y*'7 a f 7b$:3yf 
^tlfllORFfltKaOfiS (S3 1) o RFfg-^ 
iCAC^^y >-^*fTo^S^S:t: 0 -^^mii]B2fc 
A^L, b'— ^«aiaB2^foa*S*t5^— ^«JESr 

ADSftss-e^tfc^-^tt (ad Srao^-ra 

(S3 2) 0 l^«fc, RFflfCAC^y^y^m 
o/cff^-Sr^ h A^tUlElB3fcA^U. ^hA^HilHlB 
3^btti^*tt^^ h AttffiSrAD«*»5T?3g«Ufc 
^hAf (A2) Zmfe-tZ (S33) o £bfc. RF 
5^7 «#<ODCM85>Sra3£-r<5fc«)fc, DCHUIal84^b 
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ffl^l§n5DC®JE«rAD^Sg5-C'^Lfcffi (D (ft3) T?3fc«>5 (S3 5) . 

o &aij£-rs (S3 4) . mt&ftte.mfeiz&^xjittb [0042] 

a , b. d, e, f LfcA 1 , A2, D [ft8] 
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